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We investigated opioid peptide actions on somatic calcium-dependent action potentials of dorsal root ganglion (DRG) neurons grown in primary dissociated cell culture. We report that leucine-enkephalin decreased the duration and amplitude of DRG somatic calcium-dependent action potentials. The opioid peptide action was dose-dependent over 20 nM to 5 #M and was antagonized by naloxone, consistent with mediation by opiate receptors. Thus, DRG neuron membranes have opiate receptors which act to decrease calcium influx. It is likely, therefore, that opiate receptors on the somata of DRG neurons in culture are functionally similar to opiate receptors on primary afferent terminals.
Opiates can act directly at the level of the spinal cord to produce analgesia 37. The mechanism of opiate mediated analgesia at spinal levels is thought to involve depression of neurotransmitter release from primary afferents conveying nociceptive information 4, 7,s, 11,12,19,23,26,29,32 . Release of neurotransmitter is associated with activation of voltage-dependent calcium conductance in synaptic terminal membranes21,24, 25. It has been suggested that opiates depress neurotransmitter release by reducing presynaptic calcium entryS,13-15, ~9. However, presynaptic opiate actions to decrease calcium influxS, la-15 cannot be investigated directly since intracellular recording techniques cannot be applied to primary afferent synaptic terminals. The somatic membrane of dorsal root ganglion (DRG) neurons has a voltage-dependent calcium conductance 6,1°,18,27,2s,3° which is sensitive to a variety of neurotransmittersg,10, 29. Thus, the DRG neuron soma membrane, with the advantage of permitting study by intracellular recording, has been proposed as a model for synaptic terminal membrane (refs. 9, 10, 29) . If the model is valid, transmitter effects on DRG neuron somatic calcium-dependent action potentials reflect effects on calcium entry at synaptic terminals and, hence, on transmitter release. The use of somatic membrane as a model for terminal membrane has been supported by several studiesg,10,17,22, 29.
